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(57) Abstract : 
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To autonomously charge. 
100 is equipped with two markers 
including a main marker 119 and a sub marker, and the 
height of the markers is stored in the robot 1 in 
advance. When the robot 1 calculates the direction and 
the distance of the charger 100, first, a direction 
vector of the marker is obtained from an image picked up 
by a CCD camera 20, the direction vector is transformed 
into a position vector of a camera coordinate system {c} 
and then it is further transformed into a position 
vector of a robot coordinate system {b}. Thereafter, the 
distance and the direction between the marker and the 
robot are obtained by comparing the height coordinate in 
the robot coordinate system {b} and the height stored in 
advance. 
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rattan mmmmmmt, m^mmtx 

%Wm.t i^^SIfyXf AC&OT . 
k. 

JJB«l(Mill<0fll«3^«>E*S<x*:ie*#Ri: . 
(cJ:9»fl^ftfc»^H£*trH*ka»*>, ues» 

&t?hlt% : sXTJ±. 

jjei zfe^mzu , ±i BHt8?>:§> ^<5aw<i&i/±f a 

kf Sil*JBliE»»^^rA. 
[DM»R 3 1 ±IB<iB^? h ;k«lil*8B4, mm 
#Rfc J: -5 T»<£ $ *ifcB*tf>Hfl «W>*» & gQI«l*J£ 

^bmta^t. 

^(c£(tl>fia^? NHcSSIU JJBSHR&Si&tOffi 
8tiR£*stt*ffiff<? bft^t$8kt&&B3&fr&b 

ft «*ittt8k iiBEtt^snsatt s nfcatawaai k *» 

1«S k t * If 2 lefjOJES^Xr A . 
[ If * Ji 4 ] ±1 M<D£ k *OffiffRH*Rtf JJEft* 

mmzmmwmb , ±ieea^^ h/mas^at 

ioTStB5tLfc#S»koBE(tat^risi*»feJJEo# 

•y h&«i6kjjEfc*§sB£4*frk L(%eani 

S i k *1*»k -T Slf 2I£«<7)3ES^Xt 

A. 

zmm b Lxm&&Mt T&mtb x o wmth z t 

[mm ] ±EE*N8M=tt, ±iEo*>y M£Btf 



ta[aj$^jt±fEg^2v^fia^(=(5tr. ±ie 
mmzzt *imbi-hm.T%2imcoimi'AT 

A. 

iien*7 bmm&m,!mf±sttmtiw.mmmm 
ah . ±i mm^m<^m. :s m±izm.^ tix ^hzt 
*mtb?htt$& 1 issfcoftm^rA. 

^^ak*»<b=5rl»5EmvXrA<03El$iJjS^aCfev^ 

^fflwRa^aMR-riJWfciek . 

bii^mwmb^mm.m^n^th&s.^ b 
>m&xnb. 

#i6)fc: L/i* j -5T±iB^s^a(o^i6]t^i)-ri» i a ic 

MWt&®$MmJMb Z k $:#SS:k-«.5ta 
fc*J«S:<k*>2o^(t*>*U 

JJEEtt^Sfctt, ±IBS^5^c7){5aM^S.U r ±IB 
£«gaKfcft&Ktt{4B#fBtg§ftT ^4 £ k 
k t l»it*«8tBK<7)5E«$J«l*a. 
[fISJS 1 0 ] ±IBfia<^ HHWilgli. JJ5» 

h^sbigk. 

±.<rrtm*>? b/^mm&mz^bthmmmmmz 

(cfcft-S^a^^ H/PA.k3aW-6«8BQftISk SrW 
U 

mmmmbi.iimmmzMmixzmmm.b 
»a>MmtMtiP$v bmbcommzntathzt 

1 m^m 1 1 ] ±tmm^ wfflmmx/Jd&t 
nmmztov&MttQSb , ±ti&w<7 b^n-taxm 
£&^xniii2nK&mmb<vmmmfi}fofrt>±£iv 

j^k ««*ffflaav«itft *sai-r&SR*fflB»aji 

MZm h Z k S-mS k 1-4 If 1 0 IB»^3fE«$W 

[ 1 2 3 ±iBS«istc j: 0 ±x (nmrnm^ 

ft»!firv^. ±iEIMW!l«lS"«i. WRfSTV^ 
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ztwmt-th mm. 9 w&^mmmWi. 
imim 1 3 ] }jmmmz\i.. ±ibo* -y vm. 

tfmKwmmm* x-im s ti , 
mum. 

tm*&<rymww±.izwtfiztix^hz\ t zmmt-t 

c 1 5 i mmmnrn zpimi. mtmizm t 
xmmzffwrtho^-y hgmiz&K^x. 

±imm!mthyEW&mzmi^tit:um&w<rM 

±ibi Eii^a^f ai§? fi^^iSfiMtPS t ±ss&mm 
izkvmmtiKmmimzttsw&tfr^. ±§am 

±.m{zm^7 bjmm^mzii'ixn&ztitziMmm 

b WfcMMfli'PHz Ltztf-o XiLmmMS.V>-fifalzi& 

[ tmm 1 6 3 iMrnmu . saasgaoii* 

im& 1 7 ] ±ie&b^? wurta^aii. ±fat 
a ic i -> xmm titmrnamn 4"&a»&KB«rt 
£Mii±Mmmom*x'coijfiKi> w^wa}-*-** 

B<? h/l^i£o*-y hHt^ Lfcujtf* 

tun-. 

it i> gtt&a t ±mm^mztmztitMm®.E t & 

[ If 1 8 3 ±!eS^<7)Sv «DftBBa$Rtf ±IB3t 

«^atfc(t^K^{aafc , ±ieea^^ h/nrm^a 



us. 

fc S:^SlfctSf«*«l 6iBK^o^7 MSB. 

cw^«2 0 3 mummztt. mvx>v vum. 
smarts - 1 TJJB^siBt # s ^> h 9 >- 
xfia^st. ±Eftmgaj3B^mm6osgs£: 

±Kid^*iji«#a«is iteffia^^h/watas^atcio 

T ff tb $ ix^±ie^W5V ^<offijB8»(c|S tX. ±12 

mm. 

mm2 1 3 mhmmx.. 

[ ii^Ji 2 2 ] fcoiu y b mmnjtn 

mmzti^x. 

$fit^s«s#at. 

im&2 3 3 JJEfSBi, 

ac^ ; 5:< 1 1 2 -9gtt4.il 1 m®ibi-hm%m 

2 2ie«C03t«^Bo 

^mSiai:*^ : &l.^<t~>X7 : - AtCfeV^T. ±IBa^y 
MIBfc» U-C±S«iB*^«t6fc«)^3CTBra3&^ 

±iB«mxgtfcoTa«§^^«^a^i5»t^^ 
sti<7)B# t fftt Be § ixfzm^imcomm t & h±Mi 

b. 

±imw<7 hii>nftxmz&^xn&ztitzmm.v : 
umz Ltzi)^xtm%n£m<r)-%fa\,z : ®m^h xoiz 
mm-t^mmjMb ^±ifin b^mzntxm 

m%%2 5 3 wmm-m&ftmimttBizmtx 

immw-b^^hit^xT-Mzii^x. ±tBo^-y 

'ni?:*thyu7ykxh~>x. 
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Ltzt^xH&mm.w.n-nmzwmth j oiz 

[000 1] 

Tv7y&x.mmmmzm?&. 

[0002] 

zmizmhAtmmzmi-hmmuXv hcowm 
m#>htix^&. zwxozmmux-yut, mmm 
at:-/ hum**). Amco±imt%cDn*%%mi l z}i 
^x. MtizmtnmmuzAm. xitm«%mi^o 
mmmz&h¥wtz>mjjzffiix^&. mm. 

it. ffi<n£otz48.mf<7)m®)<7)Mft**-X^ JI ?zn 
mftZ&Uz r^v hSj otf-y K 2£it£ 
ft oWmcoMftJA-X^WiftZ^TMz IX 
>ZtiK r ABSj X(± r Amm J ntf -y b (Hu 
oanoid Robot) ^<7)Wi^»D^>y Mi. BttHflHtS 

[0003] cn^>c7)P^»o^-y mm%ox 

>y b k tmixx.>?-TJ > Y&*W&Ltzm 
%W)ft$:ftdZbtfX'Z$>tzib. x.v?-T-4y*vY 

[0004] 

immmixo ttmmi bz\*>x\ imikx 

hWitdZAmiOnX-yhmmt. S«W 
izftmtltub. *r-7>U%t'xmmiz£WiL. a* 

t,z%->Xl£o. ZcDfztb, Zco£o%vX>y Mia 

ti. mm&w± Lxcox-yTV-zpimix^z, 

[00 0 5] L*>L3r*^ ^•■/T-V-lz^ttiii&m 
4*ffjtLTL4d. $a8H$:£«i. fCk 

[0006] zzx\ *mm. z\<r>x owsmffmat 

£!t«tl>C:k£BWk1-S. 



[0007] 

k. B»^^E«ti*1Biai:3&»^=S:6*1tyXf^t 

^mznmtitzmmm.mmtmm^mzj: 

St: J: o T WSJ S fx£ Ht§£ k <oSgiSE&tf}f fc Lfc **-> 

8k£#-f S£k£#Stk LT^4. 
[0 0 08] 4fc. **«{c«in#-yhJ5Mtt. AH 

izm^titzwmmnm^^ibmm^titiM^m 

k. Ett^afcfillSitfctWKimWIIkaft^aKJ: 

^$iJfflI#ak?:*L-CV^I>, 
[0 00 9] 4fc. 

*C^WL, -ecO«^[6j<7)-S*^ft!!«tcr6]*^Tft§ 
•y h^a^ffilS^J^SiSk ^fflliS. 

[ o o i o ] c\zx\ mm&. %mmmuc?>m%z>& 
mz'j?t£<b\>2^mihti. mgmizte. wm^s. 
\ wmm&Rv : m.mmzmz>mmm i iffiztL 

[001 1 3 *»!Ht:ffii*«lH««Si. i^H 

nffi%m&-tmmi.nb. mm-miz&^xm&z 
Ktzimmmzm^ixtzmmcr>m&b%m*®.iz^#> 
tmzixtzmmmnffimbfr^wmbco&MRVJift 
himiaxmb, oa.irhjumn 
xmzm^xnftzntzmMRVMzifztf^xim 
mtnufo&mth i- o mmfhwrnrniMb * 

Gi-hzbmWbi-h, 

[ o o 1 2 ] £tc. znttmmrn*v#'y hmmz 

[0013] 

s«. mmz-mi&coiTMzi&mi, mmzftM* 
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(4. 5KiSt'e-*-* s Stt^iiT^6fcftT*Ds o 
tf"-yl-gB(4. £<0V-;fr-<0fl«&iEttU flMULfc 

[0014] *mm<oBBX'i,t, i o o w« 

K^-TS. WTfcs *ISB^fc**6^«3SlOO«)-» 

[0015] sfews i o 0(4. Ddf / hWti^HI$ 
tllvtfv bi§ff£»l lit. 0*7 h^a^s«« 
WSi&ath&KMl 1 2 S^gSl 1 2cO-gP5r 
HdfllFfflMl 1 3fc. tKfmi 14fc. 3M£§?)#££ 
^•tSEpi:^|>±-7-*-l 1 8fc±t>'giJ-7-^-l 1 

[ooi6] ioo<i mmmimng&ijfa 

^gBl l 2(4, &\Vj<7MmizfflfbtiX^&. WT. 
1 2* 1 IStt^<xl)ffl^l(fBi: U ft<$rofcir 

[0017] 3fcHS 1 0 Oc7)ft«li5«±. n*>y hi£B 1 
#4 ofiT'ir o T f?it Uz i #«P£ T"tf)iS£ t Hff 
tPLV^SK»jSS*lTV^4. 3gfflE5l 0 0 
l»W>g £ (4 . n # v h §SB 1 (DttcomttT 

[oo 1 8] ftsui oofctjo-c. o^^hsarss 

11111 ndfvMai©JH»C»3J:5=5: , t9»« 

fcSfi-o>*. xiKSi oota. osK-yhisigai 
1 1 <n±M±.iz»im 1 1 5 fc net #k 

[oo 1 9] mm&i 1 5(4. a#vhi&a. imm 

fifcfcfcfcnsK-y h^H 1 ±fcR»t&*ufc«SBBi:*tJ6 

■t&QMtztSi»btLX\^. ®mm i sti, ia*L& 

ai±W«aS5SSi:«ttL-CD^>y MSSlfcttUCIES 

[0020] wmnssn 1 1 6ii osk -y hga i 
asfifct * to-Kv bga i ifi&tot&omtwtnh 
iix^h. ^imm^i 1 6«. djk» MaK»i i 

£ffl£Mcffftd*iT£ 0 . djK» >-^B 1 **o* -y b 

cassis 1 i lWWSiifcB. iigp^-yhgsio 
iis^ioT^m^i o ortscff iTtfbtih. $» 

&tiSgBl l 9(4. ^(ci-)ta^7 hMliWI 

snfcifc*ttaj-r&. jsamajssti 19&. o*-y 



[0021 ] ^*gpi 1 2ti. ^(ffe^^BT* 
ot,^<t^n^ 7 h^B 1 <7)*ft(cfga$ftf;3iE 

fcn^y hgfilwfl$#Mifl8. &m4ffi*)««<?) 
ft****-*"*, ifc, 1 214. S£S 

si 1 7\,zi$^xim.%tih+r7*vTVb Lx<?)im. 

[0022] BifiSUl 1 3(4. tftMUtZtm&$5fMl 

i nznmi-imnzwin^^ix^i. fra 

811 3(4. ±1B«fcKtt«ifc»fts«l I4ka*¥ 
[0023] luffiM 1 1 3(4. !SflBftifi<OBfSH0rC*5 

v^T««s*i.. 5ESSi oo<03)s:*(csLT^i^Emfi 

1 0 0<0*#*|6l^S^±traW!itt t SflTV^S. 
[0024] tgfl^Pl 14(4. ffiitf. 5E«SP1 0 0(0 

t LT<0^««6*3fi:«t6*«»l 1 7#f£(t<s>*l-C 
OS. 

[0025] 04(4. 3tmfsl 0 0<0±ffitJj:l^fflB* 
SfeSWfc* Lfc0-C* h . 04 (C^f 4 d (^ . ^EttSs 1 
0 0W4. ±-7-*- 1 1 8tIiJV-^-l 1 9<7)20 
tn-7-ij-im^^X^h. ±-7-^-1 18(4. 3t 

isi oocogisgp^istt^nrfco. HHft»^Jii^ 
•fvUot^roT^i.. .roftmSsi ooc7)ft«g?<7)« 
§h. ftV^ESl 0 0O3tS*»fe±v-*-l 1 8^ 

■y h^a i t^ssa i o o»ig)t<osajt;fflv^*i 

S. ±V-*-l 1 8^(4, 0»Wt(4»tL 

**sL*^>feT* o . o*--y hga i ^-e^fe&twji 

thztlzi:*). ±v-*-l l 8<o#tt*a^c*4 

[0026] asv-* - 1 1 9(4. ^:s§5 1 o o<wm 
mzm^tix^z. m?-*-n 9^feta«wfc 

fcgj-?-^- 1 1 9 i: <7)ffig|(4. D.-K-y hgB 1 (CfBII 
•y hffiibil { b ) Offl«IE«*«l:t^*Wi««»a« y v 

-^-^msm^minthfzMzm^^ixh. 

[0027] mz. O^-y b^B 1 KOV^TSIBWS. 
D^</hHffiH4. 05(c^-t4 3t. B^gpo.--yh 
2«USte*K-t*l.-Fft«atL--yh3A. 3B. 3C 

au t '3D* j ;iag$ix'rffi^$iiToi.„ »^ 

- y b 2<Dm1&mzm$fc-- 7h4 *\ BBf*g(5a- y h 

2<»aia»fcRiiat2.--y h swzh^tiMmtixm 

f$.ZtlX^&. 

[0028] B*a5i- 7h2 (C(4. 06 KflrT 4 d (C 



CPU (Central Processing Unit) 1 0, DRAM (D 
ynamic Random Access Memory) 1 1, 777/aRO 
M (Read Only Memory) 1 2. PC (Personal Compute 
r) #-r-My?-7x 4X0881 3&WI-MJIII1S5 

i 4*«a'x i 5 *ftixttmz%mzixz>z t izx 

i <nmt m-$> -> xfflmvm y m < »fu- 
nttfmhztixm. &tz. mm^vh2iz 
(4s D,-K-yMIIl^^ ffl&<ojiiaK£t*ifr$-6 

[ 0 0 2 9 ] £ £ , fflSli- 7 r- 4 (C(4 , 
aH&"$"S£#X7)CCD (Charge coupled Device) i]* 
?20k, ffiffl**^ TiST'&j r n[)<j tV»o^ 

f--fcy-?2 1k, «r#(ctM**«^*tWKK£a!5e 

oxh--*24t, o^-y h^aio r@j (sua-?* 

LED (Light Emitting Diode) (H^L^r^) ^A%r 
feffii.lzEMZtlX^&. 

[00 3 0] $<bt, #PSPi--yh3A-3DcOTO 
Stfr s #P3fct-X -y b 3 A~ 3 D k IM^gPi- 7 r- 2 k 

mmtowztt* j tti?ti&mti-z>8&mzttmbfc 

m<7)T'?1-j.x.-9 25\ -25 n k, ^x>i^3^- 
^2 6, ~~2 6 n ksMESSiiTV^. ^df. 0U<f 
7?fil-^ 2 5 , ~2 5 » (4, 
TV**, n^y^llli, 
h- . BMP-- y r- 4 , >y h 5 

»^ff^-k* { T'^S. 

[0031] ±^c7)ft2JS-fey9-i 8, wm.-t><r 1 

9. ^•yf-fe>"t2 1. gggl-fey-9-22, V-(?n7* 
y2 3, xt-^2 4Xy t '#^r>'>'3^-^^#« 

>sl21 x ~27 n ^LT3>hn-^gpi 6«9fl^ 
«SHI»14k«aSilTV^6. CCD^52 
oatXA'-yr'J 1 7 ML ^rl^ffi^MMH 4 kB 

[0032] mvmm 1 4(4, 

d ram 1 1 ft(?>m%.{mi l zffi&mtTt&. 

[00 3 3] &tz. l&9!m®Rl4tt* A'.yf'J17 
*» S*i**a*>»*£3Wv < '/ T 'J Sfir- * Sr 

DRAM 1 1 WBr^fiStciaSW-S . 
[00 34] Z0)£ 0 (C LTD RAM 1 ltct&lfr&ftfc 

«*r-^{i, c p u i ommvx-v hmm 1 
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[ 0 0 3 5 ] C P U 1 0(4, a#v r-HH 1 <9mil#& 
ASftfctDHWrfciS^T. 75-y^iROM12tiafl 
5<XfcM«ro^5A*R*{ljL"C» DRAM 1 Heft 
<frf*. CPU 10(4, 0*L^v^*Sa.- 

•yh2^PC*-WD.;ht^f$ * y 

81 . W *. tf vvb«?> 4 * * 'J * - K 2 8 KfHftS *i«W 
flrrn/5^*PC^-K4 y^-7x4x@Sgl 3$: 
^■LTil^aS LT D R AM 1 1 tZffifrtl . 
[ 0 0 3 6 ] C P U 1 0(4, ±$<?)4 3 tHi^WSllilB 

1 4 i y d ram 1 1 (ci«}xts#j?ii4#-fe yirf- 

[0037]§^.i:, cpui 0(4, d^JBHSHkD 
ram i i kc««4Lfc««ro^9^fcas^<fflft* 
«s&ti. cpu iot4, mm%&%tzm'3\ t ^x7? 

^jz.x-^2 5, ~2 5 n 0+*><5d*gk1-£>7?^i 
x-^^|girri»-kfcJ:o-c, WitfHSSA^-yM 
$r±T**(cffi 0 , JtlM^xx -y h 5 (ORMZm 
*»LJt 0 , y b 3 A~ 3 D LT^ff $ 

[0 0 38] ife, CPUI 0(4, MglzmtX^P? 
-^J«L, fi^®aiHS§14^LTXh-^2 4 
tfitt&^-4. ttz. CPU 10(4, ±M(DLED(7)Mi 

■ mtt$%*timz&&l. LED££*TLrt:yifi 
ffL^y-Ti. >I^4 5(c, o^ y h^SKi, gBS 

[0039] tLh^4 o izntf-y h%W. 1 (4, BftftW: 
fflttt&ikiWCftifcft. Mi If, o-t:-yh^M 

igll<!0»f^)»»ffc:«r&. ndC-yMiai 
(4, 06(c^L3tJ:d(CA'.yfy-17S:rti^L, CcO 

A-7T 1 ;- 1 7frt>&tezti&mMz£ixmiix^ 

S. ;<OA' 7 f l J-l 7(4, ±aLfcjfl3HSl OOfci 
->T5t«§il6 4 3 (cftoT^S . 
[0040] ±ien^-yh^MU4i»5E«««g 

<*o^k §(c o+'-y i mmmzxn&i o 

O^LtKL, i4>3t«ff9«l&C**. 

[0041] z<n&mxm*mi*&t:*>* 

* - H 2 8 =Sr k*<0lE^S(=(4 , BUjfttt^JK;: »t 4 

ro/5^35flE»$/iT *j y , c p u i o(iccoie^(c 

•y h^S 1 (C*3(tSgi)^®!aSto^TAf*c6<)(M 

[004 2] itt^SJ^itt. 1 0 OOftASC 

ig(t^^±-7-*-l 1 8£jto(ttbf-±-?-#HS 
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-1 1 9£Mr?imtWfc-*-W8®8Mk* 2oco-? 
-#-113, 1 14fcn^-/h^ai t<7)$m£M& 
i-&®.&w.mmt , lOOt utf-y hi£B 1 k 

ggi o 0<oxyh7yx^yhiciai*>3jlK^5ra 
fc*>£>;ffl£$itT^I>. 

[0043] i7-*-j|W:tii^n^7 M£B 
Hi. Hlfi^*^LTfflIltf>H«*» l 3&*» 
5LC«fB«flM8<o4»fc:±v-*- 1 1 SOfeflBfoitei 

§£t&. ±-?-#-l 1 80#££BMW:n 

tf-yMIBlti. n*?hS«l«tt*nft£JBI&LT 
a#<7)4"Wc±v-*-l 1 8 SrEfit 

[0044] tmxmmi. v-a- 113. 114 
*aj*rafci3v vt n#- y hmm 1 stws 1 0 0 

4>k LtzXT- i'3V&9& ( s > „ 0#>y MIBl^) 
Utotf-y VmWJh (r| s n*-y h§IB 
1 05»gf!fclS(t <six£ C C D i) * 5 2 0 £ <f4> k 1" £ f) 

t^w&k {c> . ccD*p<7 2otcj;-5'rg«§tL 

fcBffiZ>4M>£I0£fc < i > <?>4o 

<o**iR£Rj£U o#>y h&gft { b } (nwL&Mrh 
tiXy&W&ic) *T"OS£BCz. j&*5««jR 
{ c } frfcnsK? h£R% { b } ^ffiiBSJtfTflA 
c B £*fBU JST«* ( 1 ) fcftALT. o^-y h£ 
W.k-?-*-t<?>$mZg.liitZ>. =5:fc\ SPs 1 x 

a, xr-xnyJi^ < s > ^m^sa^i-?-*- 

<7)4M>Ps l^T'Oyftfcfrfi^SigreS) 1 ?. COffiti. 
04 K^tffiHa k Lto*'7 bSBl fc^ftiESSii 

[0045] 
[81] 



(1) 



[0046] Z<O&mT0>T;l>JVXJ±lz£'>X&l}i 
tzmWt h . 0 7 <i , tC5t«» 100tn#7 

4. Xf-ya yii^ { s > li. ItM&l 0 0tf)-j& 



"t. o*'.y h^S^ ( b Mi. n#-y f-OIt'D^ffci 

OJ: Xf-ya^iSI < s > ko#>y b£g$ 
{ b } ?)xy¥ffi«i. mhfc*!h Xf-yay 
UltD#7 hgflGR { b > k<OffiI0Hft*ff 

[0047]^?^ ?im& < c Mi. o*'-y vm.<^m 

mzWiftbtdZC CD^^520 SriguS.C k f-SSS^ 
■C*0. CCD#.X520tf>3H*£yltti:LTV>*. 4 
M Mi. CCD;M?2 0t;:J:oTJI* 

$^B«lCiS«$iX!t2»:7CJS^Tj) , y. S»§iX5t 

MW>4M>fcK£ I k l/tvv&. 

[ 0 04 8 ] ±IB ( 1 ) S^JWJ-f &T/U^yXAt-3 

!«£«kfc£. 4*-^flfflW \ i > fcfctt&v-tf- 
(?rb^9 hMZ$ma£MlX-?-%-CD&M<7 b 

( 1 ) 

[0049] OT, 1 1 8 ^t'cOSggf 

1 8<7)%mi:niii-tzTJwjxAtm-?-*-i 1 9 
oiEgts•*^i3•r•?.r;^d•'JXA{i^<pltT'^) , ). ±v 

1 1 8(7)4"tCiMSr*tie-tP s 1 £giJv-#- 
1 1 9co4>'MaB£^WI-Ps 2fc3SEWirHv- 
^-11 9Offigf*arai1-|»T^3''JXA&iK0B^^ 
kk^rl.. *<7)fctf>. 1 9fiOSg^$r»[ll-t 

[ 0 0 5 0 ] i-f . ^?^< 7J^S^ { c } 

1 1 8^+'^P s 1 ( x c 1 , y c 1 , z 

c 1 ) k-f &k;M5S«$OSj&ca>&±-?-#-l 
1 8tf04"C>P s 1 ^vtfXfriVv? b^CPslli. WTtT) 
^ (2) <D£olzmZti&. 
[005 1] 
[fC2] 



(2) 



[0052] 4 *-iSWm < i > (Cfc(t4±-7-*- 
118(OPsl<Ox2ii*«hl, vlX'hhtth 
k. ^[6j^h^CPs lOxzlBl UnR05£ 
(3) <0i9t3g«$fl6. 
[00 53] 
[S3] 



*«1 



■7* 



(3) 

{ c > <DR£Cj&»fc 



[0 0 54] Cl^T' 

1 8<7)4"^Ps l*-C<OS0i5raki5^ 
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X. i]*yim& < c > <7)H^C*^±v-^-l 1 8 

amx ( 4 ) cox o ^zmmtih . 

[0055] 



[0057] 
[&5] 



(5) 



CP., 



1 

1 7"' 



(4) 



[0056]^ y&WS. { c } iz&fhi.-?-*/- 1 
1 8<?)4"l>P s 1 Ojk-f&S.^ h)UC P s Hi, UlT 
OsU 5 ) HU^Totf-y ( b ( tfc<tl>±-7 

-ij- 1 1 8<D#'I>P s 1 i7rct<7)&M<9 h)l-B P s 



[0 0 58] ZZX\ ^?NUBCte, ntf~yhsm% 
< b } iztmhttyimik { c > <D!K&C 

YlVX'h 1 A CB Ji, { c ( #>£>o 

* -y vmask { b i ^coJls^^T^t'^ , ) . 

c b Ji. D'"K'y MIB 1 ^WSS^ga^&tiJSftl). 
[ 0 0 5 9 ] <Kfc ( 5 ) ^fi^'f^WT^ 
(6) <7)£olZ%&. 
[0060] 
[&6] 

















m 














0 0 1 









1 

1 



(6) 



[006 1] ( 6 ) 5t£jg< i 
jft*Ni« 5U7) Oldfc&O 
[0062] 
[&7] 



^9 h/USPs lOz 



^ij*. +Aas J v .| 



(T) 



[00 63] 5t (7) ZalZ^XMKt. ( 1 ) 3W 

2 0OB«tt«*^Sl±l$^l.ffiT'fc0. ^ix^OfflSr 
* ( 1) icftA^I-it^iOD^-xMiatv-*- 

[0064] m?-*-t%&%mi. mm-fcymizs. 
^x%ftztitzmmm*m^xmiztih. ±mttz 

Xolz, ±-7-^-1 I8li, ftm&l 0 0(7)ft«^c 
•y h$ISlcOCCD^^7 2 OcOSgtA^^V^^ 

-eco^. Mv-tj-fii&amx'li. a#? m 

W 1 1 1 8<7)/§]ffl£^2H^ gij-?-*- 1 

[0065] i 9zmmtm^ o^-yh 

mzis< x o \,zm%tft> . iea^o#jm-cb{i 

JBt#*^l.#)iI(±WTc7)J:5t'S>l.. 1 1 

8^1.o(t^o--K-yhgait±. £?\ -I<7»£fi» 



[0066] *IX. 1 8 *UtB 

mz$\-?-fi-l 1 9*^#$ilTV^V^ai, IE 

1 \ kolzlimth. -£L 

SmW-itiWMlZX^X. ±7-#-l l 8i:P.t:-y 
bSBl^HPS^ft»L. : ?#>l5.%.Zh.tzmmiz%l£ 

mmi. mm<m^z^mth . 
[oo67] AfiBwm&izzm L-to^-c-y hmw 1 

mt&. zix. ±-7-7^-1 1 s<m-ftzm&th 

1 8<0££ft£ffi«l*l£Iij-?-;'!?-l 
1 9c7)feffifg*%*ni.^i:5*^^-ri». ±v-^? 
-1 18^-i-^ixl.B^rt{cIJ-7-^-l 1 9£>fetit# 
L^r . d # y b l&S. 1 «i . V&M&lz 

±V-^f-l 1 Stl]-?-*-! 1 9^|5]-C0 

icoJOS^^Oigt, 1 8fcgiJ-?-#-l 

1 9* i [5]-(7)BffiF 1; it-s-*tLi»ci[a{c^i!rri.fc. ij-? 

[0068] MiJ-7-^-^^t^a^-y h^H«i, tB 

ft%.$n&th7mx'h&. 08«i, xf—x 3 yj^s 
^ ) s } t o-tc-y { b } <r>imm./ft%.z* 

tWX'hh. H8tC*-rJ:olc, ffl*feB(i. n#-yh 
< b > OJf,^B*^Xr-x3 VJS^ IsK 
offiM^ h;WT$>'9. xr-xayffiS 
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& < s } tax-/ hmm% { b > <Dim%?>®mftg.& 

X'hh. 

[oo69] mmM&^mza^x . ux«, vm. 

BPs K BPs 2£3R£>4. -eLT. .TO&B^;? h 
^BPsl. BPs2^T<%S(8) (9)CttAt 
IZtlzX*). n#yhmm& ib ) cr)Jg,*Bt^T- 

4. 

[0070] 
[$C8] 

7.1^4 ... (3. 

0 - a tan 2(M(?.),M(1)) - f " ' < 9 > 

[0071] awweaws 1 o o«o 

wmm&fethxmt'bh. xyhyyxmyh 

EPt«i, Qtfy hilBlA%«8»l 00Cj1A1-|>O 

taLfeffiHY* o . 5t«s i o omm.mzWL&s 
h e p s.i/o,t' -y ma i <7>jBS.-K>f y v tiTFtrnx-fo 

4. 09tli. 3W#1 0 0<aMcjfi«VH**ifc£ 
ft^KBtfltotvOi*. :Wio*7 hgB 1 <rM 
\z$&xW>hh.hW& (£IT, iiMKBiD?*) 
*) s a#-y h^B 1 c^BfiKjtA-f 4 i: ° 

rtW hSSB 1 1 0 Oti&ftfcLT Lit 5 . 

[0072] JlftWtKIW* t , 09 *>Q*)ffiBfco 

y h E P Cffig|6jJW3 3 1 1-S fc . <y h^B 1 <T)M 

mt&Qtx.yY?yx#4 yyz&jmmztch. z 
<owm£®'>xv#v hmwi mmt&t. o*-yh 
mm. i iitgfc&sfSditA lt l * v \ ^msi 1 o o iz® 

[0073] *<ofc*>. atr^a-m. ^aKi i o Oct) 

*OTIK5flPflEt4*^. otf-yhUBlJi. jCWM 

y hAJr^itTxyh^yx^yhEPfc^o, 

h^BlliiBg^yhDSrgiLT. xyh5^# 

[00 74] o.-K-yh«Bl*^5IBmt:flqtr 
4*l£\ o#y M£B 1 jWB&IM y b Alc^KiL J; 3 

tmrnfflizmxt. #«2§i o otsMLT l 

to. n#-yhSBl3&*2Bllllt«*f* 

y h b Lfc«*3ia*>f y h 



3, n^.yh^Bl* { 2SlVC^a-f4i:^t. 
jlii^yhDt[6l*^aff4i. $1381 0 0fc« 
MLTL4 3. vrtiy M»l#35l8lVfc# 

£"T4i:£ii. ili&iMvbC D2:giLtxvh7 

S&^tHTntf-y h^Bl osK-y M£B# 

iy h 7 yxdM y h e p £ . 
[0075] mz. &W0E&Bmtzt5M>a$y hl&S. 

mmm i o ea^TSfiw* . 01 o«» n^h 
tzsmowm 1X02=^. -etT, ±-7-^-118 

#j|-?#>4£ (^f'/rs 1 ) , 1 1 8C0# 

«-T4iimtSi]v-*-l 1 90feflMlb&%4<t4*»^ 

-1 1 9(0feffi#*^4ixTV^v^Wi (Xr-yT* 

S3) . m-z-t-mmtmmttiL. ±-7-^-1 1 

-1 1 3^^2T'^4eB(c4T'^IH-4 (Xr-yTS 
4) . 

[0076] 18tgiJ-7-^-l 1 9<m 

*3&<^i4J:3C=Sr4k (Xf /7S5) , n#-y h£ 
Bltis ffl^{4B3filiJaair^^D,i<-y h^Bt^lfs 
1 0 o^ffl»fiB/^«^»tbL. »ff«HtJ:o-c« 
1 0 0 oxy b 7 y^^-f y h e p^mzWn-f 
4 (XT7/S6) . xyh^yx^ yhEPKfiJ* 
Lfznlt*, h^Blti. o^>yhilBS31 1 llzftfr 

-yXmmi (XT77S7) . D^.yhgBSS?l 1 1 

eaatt* 1 3C^fv:^t-E3te3 A~3DSrfl(fo^-y 

hmm i OA- .y r 'j -«tt»i: ?e«^ i o o omm 1 

15tJff^ 3t«SrffV^ (Xf77S7) . @» 
5£©taS5rHT-r4. 

[007 7] ±tl<D—m<r>!m£mi l^n-ft- 

tW"4t. n,f.y^tlli. 41*±v-Xr-aSB«Ul 

«^K02^. I0£^lf«±7-*-l 18 
Ofeffi$S7>'#tn4* 1 5*^^-f4 (Xf77Sl 
1 ) . ±-7-^-1 1 80feffllfi$rS,o(t^* 

•g-Ctt (Xf77S 12), ±v-^-l 1 8<7)£## 
■flUcft&ldlC. »^>J£S:tt*»LTCCD^5 2 0 
<?){4B5:PS-t4. 

[ 0 0 7 8 ] ±v-*- 1 1 8<0^**q»»fc:* 

tti&xotz-thote. m&A,tmmzmz>±-?- 

J)-\ 1 8c7)0^2r^4^i:* i: T-#4J;dt-r47t:tf> 
X'hh. tcntztb. ±v-^-i 18«, KtPSrSWc-C 



(?1 0))03-285288 (P2003-285288A) 



ij- 1 1 8tfT£ &fzl-tWmn*MzW,Wl2ti& X o fc 
C C D y 2 0 coffifi$:iiS-tl. ^ k im& L\\ 
[0 0 79] CCD;M52 0?)ftB£P3lEU ±7- 
#-1 lStf^jj^BfttrttSidC^ii:, ntf-yh 
HSU*. E«lflI»ltlttfL±V-*-l 18^{4 

Sf ±-7-*- 1 1 SOfiiB^:? Hl^JRJirtaofcig 
TB^#a»A>6. D*7hglll±. CCD 

zm^xnm&w.^? v^m&h . m.<? viv 

4 7U-A8Biat=JlcajS*ifefflflK^ h/VC&D, *» 

mmJSlrtKJRJK-t h k V > d 4 . 

[ 0 0 8 0 ] II 1 2<7)±H»i:, {iB^? Y)V<F>J)Vl»t 

?foh. 01 2<OT0£fcv , >T, 6 47U-J^XWMk 
{iB^? b/l^7/UAi£##5 7U-A 

SKJ:o-C4t4ttajlRa*ig»L. flffittOia^firfi 
^h^SrWft-f^ii:*^** (Xf-yTS 1 3 ) . 

[oosn&tv?. o^-/Miai{±, 

v-*-l 1 9^«*j^*ft4a»Sa»£flStr* 
(Xr-y 7*S1 4) . *LT. ±"7-#-l 18£Hfg 
U£ffiBt*}WC. ilV-^-1 1 9* J 1.0*>4>^*^ 
(Xf--y7S 1 5 ; NO) , o#-y hgBl 
tt. H"7-*-»iRJSl*HlttL. ±v-#-l 1 8£ 

6) , Xr-yTS 1 lCO^S^Uff-T^. 
[0082] M~?-A- 1 1 9£88Ufco#-y hm& 
Ht (AT vTS 17). ±V-#-l 1 8klT7-# 
-1 1 9k£?)fi[B<? YiWtikfrk. ±V-^-l 1 8 
fcfJ-7-^-1 1 9<ttE**:£tf>. off? HMDcBII 
$ii^±-7-*-l i8tBlv-*-i 1 9<7)SEffikg 
ajLfcffiflt£JtttU otf-y-hgBltfv-a-i 1 
3, 1 14oaiB£LT^4A i gj&H0ffl££fr3 (Xf 
•y7°S18) . 

[0 08 3] -ftch%. ±7-^-1 1 8tlJV-*- 

1 1 9<Og0»4B£S*VtV*4fctf>. oiK-r hSBl** 

fl!i^tt&fo£^-;7-k«8lrL*:#£C«:, 

1 l SfcSJv-a-l 1 9^ffi«#£ISi08B£i:{ig$: 



i>*$fc^s. *<wz#>. ±-r-*-i 1 8 k 

-1 1 9«)l©l*«-S<0«fflfc*4ii ! fl:v^fc:tt (X 
T77S19 : NO) , ntf? hSfiltt. 
8RSLfckB»L, Xr-yTSl 1 £jaffl£©firLT\ 

hgBJi. jBRrv-#-£«f8l/nv6i:LT (xf 
7/S 1 9 ; YES) , Xf77S 2 OKMSSr^fft 
h. 

[0 084] XT7 7S 2 OfcfcWC. utfyhgBl 
«tt<afi»ffi«Sl£l&tTU U#y h&£$ { b ) 

Xr-yrS2 1fc«afc»fi i -r*. =5rfc. Xf-yaV 
{ s ) tD^7 hJ8f» < b } <9ffl*tfiB/:ftJg 
£:£#>Sko#'yh&S& {b> A'^Xf-yayii 

! s i ^asieajk^sjiKff i * J: 3 c** . 

[0085] Xf -y7'S2 IT'li. Xr-xa VJiS^ 
{ s ) fcfcltSotf-y hJgg^ < b I <om,*B»J£g$' 

li. otf-y MSai^VS} 1 0 0 izffl&LZ^X o %m 

mmR-f&ymvh o . n^-y h^a 1 ajaffjaat: 
z^xmiztitimiz%i~>x&mL (xT-yrs2 

2) . X>h7>X^^yhEP(CiiJ^1--5. (Xf77 
S23 ; YES) . nyh^yAXJ > VE PtPMt 
fco^vhiailli. f<7)*^*±-7-*-l 18i:ii|7 
-^-1 1 9co4'.^S:l* i I< JrdfctelHL, otf-yhSia 
l^B^^PS-ri. (Xr-y 7-S24) . 

[0 086] tit. X-f-y7*S2 3{ci3V^T. o,-K-y h 
^a l x y h 7 ^x ,-K-f y h E P ici d» L o fc* 
^Ctt (XT77S2 3 ; NO) , Xf77S 1 1 CSB 
afeSffL. SJ£±-?-#-l 1 8f^BR^BIttW-4. 

[ 0 0 8 7 ] o^-y hUX 1 (OffiB^^f-S k . D-K 
•y h^aiJi^EllSsl 0 0<?)^r[6j(C[6]*»o-Cf)3i-ri>„ 

±V-^-l 18kD^-yh^ai<75»^»tliL. ± 
v-^- 1 1 8 k n#-y VmS 1 ^Sgg|* { m^<7)8EMtc 
=3:l,k. adrvMIBl^«*ffjh-r6 (Xr-yTS 
25) . 

[0088] ^v>T\ o^-yhSBUi, S£sSk L. 

o^>y hgsiwN'7f y-i ivmmti&ffii o 

OWgm^^ttS-*!. (7T77S26) . ^<Dk 

^mfiioo^o^-yhgasspi i ui-roii* 

fcSroTfc 0, n*-y h^B 1 <Wifo&®atf&}r¥ti 
X^tzb LX t> . n*-y b^B 1 WKSPfin^-y h^B 

[0089] tUiC7)i o %-mcr>mmz£ 0 , a*7 h 
mS. 1 fcL A* -y f 'J -Sim < * - k Srfgii 

u i»«tc^;msii ootciflj*H\ xtwaa^tfoc: 

k*«Y#4. *f)fctf>, o^vb^Blti. a— 
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[0090] ttz. o^v h^m^i-zT-o-mMtzm 

[00 91]**:. 'U?-V-<7MMifiltM&&%W 

[ o o 9 2 ] mz. a±cox oz-^tmimTizTik 
■tvyh^xTizx-oxmn^tix^. vxr. o*-y 

H 1 3 £jn1\ 013lCfcV^T, fA'-fX' K^^- 
M-f3 0(i, C10$iJffliro7'7A<r)ftT{aS^fia 
U mWT'Wx ■ YvA^-b^shf^x ■ Yv 
4 A- *~/h3 1frt>ffi$.ZtiX^h. #r 
A-fT,- F54^'«, CCD^^O^^V'Sk'DjI 

*7>tl>£i£!*£ft*::*7$;x7NT-$> , '>. WIST* 

[0093] £*:, otf-f 4 y? • If-A- :t7Vx7 
h3 2li. r/\M*- U-f-V3 0<O«T{>yi 

K^x T £77 SfciWM y?-7i4 
Xi»tttiV7 h^xTRTtfifA'fX • F54 A 

• 3 5 fc . otf-y Fg|g 1 OMffltefcS-*-* 
V 7 h •> x 78Tfc*r-f 4 > H • osU y F 3 6 k frt> 

m&ztix^h. 

[0 0 94] V*-5>+ • :*7*>*x7F3 7{i. ^7*v 
x 7 F • V*- v> 3 8&ir-9"-fc*X ■ "?*->*-v 3 9 
A»fcfl»J*S*VO**. *7Vx7F ■ 7*-y>3 8 
li, n*r -f >y 7 • -fr-X ■ *7Vx 7 F 3 2 . SK* 

• >>iT - M-V40. JkVTrVT-vsV ■ 

& V 7 F 7 x 7S?T*4 . -t-b'X ■ 3 9 

tt, ^ ; £U7>-F28tctS^$ii*:3^^>'3>'7r-f 

X'hh. 

[009 5] - >7xT- Ht4 0ll otfr* 

• y 7 • if-A' ■ >r7^'x7 F 3 2«ifii(:fiIL, B 

«Rt 4 % / 7 h «7 x r»*»fe»figS<iT V^S . 
[00 96] £*:, TT-'J^r-vay- Wt4 1li, 
$K^-<7xT- W^OWiftSfcfiSU 3155 

fc«toTJ!ffl$*i*i«SllS»fc«^v^. Q*-yM6B 



x^&. 

[009 7] SF/I'- 7i7- l"ft4 0li, 01 4K 

^tt o t . li^ajfflft^a* v jl-zp 5 o . 

txa-/P5 2 , ^iOfflfiWl*^-;^ 3 . 

5 6, ij^&ttfflffi^®!*^-/^, £ig£fffli 
•fJ!iatva-;|/5 8. A*«^f^W3>'A'-^ 

1 , h^-y^fy^fi^J&S^va-^e 

2^-y 3 >w£&Qmmz : j=.->v e 3 , mfm 
;u6 5 . l e DMmmwm* : Jz.->vs e , ©g£ 
mtf&iix^z. 

[0098] tame 0 o&m^wm*: ->i> 5 o~ 

5 8(i, D#r 4 >y ^ • • ^"7'i/x 7 h 3 2<0A 

-^U- D,t:-/h3 3CJ; , 3DRAMl i*>feR»a{ 

yN'-^^^x-/P5 9t4i.l>. d<lt\ /<- 

[009 9] A^J-kvy-f-f ;X3yA-^ty*a-/l/ 
5 9(i, 4MS-iMSltS/a-A'5 0— 5 8*»^>4£fe*l 

ajt*rj . rftrcfcftfcj . mp^iiJtj . r K ■ 5 • 

^f^ffll^^tSrlZ^l^ I2^mSr77''j7--v 

[0100] 77 , 'j7--^3>'- 01 5 

KijcfJ: d 7*5 V 7 0 . ffftffl^^ : J 

*-)V7 1 , 2 . Sffl*T/P7 3. 7A 

«f*Ktf^ 7 4 CO 5 oct)^ >*a -;k&»4»fl|jfiS fit V » 

[0101] nWs^f^y-i 7*7 U 7 0(c{i. M^tf, 
01 6fc^-TJ:dt-: ryN*- / r , ;«** { ^<^*:« 

*<^»^$<i*;vKo^^ss#jaat-e*i-e<i 

ttmitX, **l«ttt4Lfctf»*7 f *7 0 1 -7 0 

[0 102] ^ft^cO-fTtft^r^O, ~7 0„{i, 
tlZ'tlAj}-t-?yT < ?X3yA-^ty A -^5 9* 1 
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t>tix frk-mtiftsummifc t zmz-mizmtxm 

ft^ftifcgL. ^^S*$rff»t^^'i-^7 1 tffl 

[0103] xmmnmmiz tmvx-v hsaii <?m* 
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